Objective: To analyze the relation of abdominal obesity on cardiovascular risk in individuals seen by a clinic school of nutrition, classifying them based on Framingham score. Methods: Cross-sectional study, conducted at the nutrition clinic of a private college in the city of Maceió, Alagoas. We included randomly selected adults and elderly individuals with abdominal obesity, of both sexes, treated from August to December of 2009, with no history of cardiomyopathy or cardiovascular events. To determine the cardiovascular risk, the Framingham score was calculated. All analyzes were performed with SPSS software version 20.0, with p <0.05 as significative. Results: We studied 54 subjects, 83% female, the mean age was 48 years old, ranging from 31 to 73 years. No correlation was observed between measurements of waist circumference and cardiovascular risk in the subjects studied (r=0.065, p=0.048), and there was no relationship between these parameters. Conclusion: Abdominal fat distribution was weakly related to cardiovascular risk in patients seen by a clinical school of nutrition.
1
Obesity in modern and globalized society has spread to alarming levels in all age groups. It is a chronic disease, resulting from the chronic imbalance between food intake and energy expenditure. It is highly complex, has a multifactorial etiology, with biological, psychological, social and economic variables that also involve environmental and genetic aspects, and is difficult to treat, with high morbidity and mortality. Its risk increases progressively in accordance with weight gain, associated with a series of factors such as dyslipidemia, hypertension (SAH), diabetes mellitus (DM) and insulin resistance, factors that can also increase cardiovascular risk. 2, 3 In recent years, adipose tissue has become more than just energy reserve being recognized as an organ with multiple functions and a central role in the genesis of insulin resistance. Currently, it is known that adipocytes receive the influence of various signals such as insulin, cortisol and catecholamines and, in response, secrete a wide variety of substances (leptin, adiponectin, TNF-α [tumor necrosis factor alpha] and more), which act both locally and systemically, participating in the regulation of various processes such as endothelial function, atherogenesis, insulin sensitivity and regulation of the energy balance. It is also recognized that, depending on their location, adipocytes present different metabolic features, and intra-abdominal adiposity presents the greatest impact on the deterioration of insulin sensitivity. 4 For the diagnosis of obesity, there are several indirect methods that allow us a precise estimate of the amount of body fat, as well as its distribution. Among these methods we can highlight computed tomography, dual ener-gy X-ray absorptiometry (DEXA) and magnetic resonance imaging (MRI). For epidemiological studies, however, considering the simplicity and the costs of various methods, the use of anthropometric indexes has been recommended: BMI, waist-hip ratio (WHR) or simply waist circumference (WC). 5 The anthropometric methods proposed to analyze the distribution of body fat include skinfolds, waist-hip ratio and waist circumference (WC), the latter being one of the methods most commonly used in the literature to assess abdominal adiposity, with suggested cut-off points associated with increased cardiovascular risk. 6, 7 As for the cardiovascular risk, it can be measured using the Framingham risk scale, created according to a prospective observational study carried out in a small town in the northeast of the United States of America (USA). This study evaluated blood pressure, smoking, lipid profile and other characteristics of 5,300 individuals from different ethnic groups and resident in Framingham, aged between 30 and 74 years, as well as the causes of death and disease over a period of 50 years. Lastly, the results of this study were used to calculate the absolute risk of coronary events, both fatal and non-fatal, over the next 10 years. 8 As such, the present study aimed to evaluate the relationship between central body fat distribution and cardiovascular risk, according to the Framingham score, in individuals with abdominal obesity seen at a clinical school of nutrition, so as to direct health action strategies for reducing the incidence of cardiovascular events.
Methods
This research is part of a larger study entitled "Anthropometric marker of abdominal obesity: a screening instrument for high cardiovascular risk?" conducted at the Clinical School of Nutrition at the Centro de Estudos Superiores de Maceió (CESMAC), located in the city of Maceió (AL), in the period from August to December 2009. This is a cross-sectional study type study, conducted with a randomly selected sample, which included adults with abdominal obesity, older than 30 years, and elderly of both sexes, with no history of cardiomyopathies and cardiovascular events. The research excluded all children, adolescents, pregnant women and adults under the age of 30 years seen by the clinical school of nutrition.
To assess the nutritional status of the participants in the study the following data was collected: (1) weight and height measurements to calculate body mass index (BMI) obtained from formula = weight/height2 (Kg/m2) using the cut-off points established by the World Health Organization (WHO, 1995); 9 (2) estimated percentage of body fat obtained by the sum of the four skin folds (biceps, triceps, subscapular and suprailiac), taken using an nonelastic measuring tape and Lange ® type calipers, estimated based on Durnin and Womersley (1974) 10 and classified following the reference values for body fat percentages according to gender, and (3) measurement of the waist circumference (WC) for confirmation of the diagnosis of abdominal obesity, using a non-elastic tape measure and measured at the midpoint between the iliac crest and the external surface of the last rib, using the cut-off points established by the International Diabetes Federation (IDF), 11 where a normal WC would be ≤ 90 cm for men and ≤ 80 cm for women, respectively.
To determine the cardiovascular risk, the Framingham score was calculated, 8 which takes into consideration the following factors: age; gender; presence or absence of type 2 DM; smoking (consumption of any number of cigarettes in the last 30 days); high-density lipoproteins cholesterol (HDL-c) and total cholesterol values; as well as blood pressure values. Each of these factors is assigned a pre-established value, later added to the others. The result is a final value that is correlated with a table of percentage risks for developing CVD within ten years.
To do this, a standardized questionnaire containing information about age, sex, presence or absence of DM, smoking, alcoholism, physical inactivity and family history of CVD was first applied.
The biochemical variables (total cholesterol, triglycerides, low-density lipoprotein cholesterol (LDL-c), HDL-c and fasting glucose) were measured in laboratory using standardized and routine methods, through the collection of venous blood after fasting for 12 hours. For dyslipidemia, the following cut-off points were considered: total cholesterol: ≥ 200 mg/dL; triglycerides: ≥ 150 mg/dL; HDL < 40mg/dL; LDL ≥ 130mg/dL. 12 For abnormal fasting glycemia levels, we used fasting glycemia >100mg/dL. 13 Systemic blood pressure measurements were obtained by evaluating the systolic blood pressure (SBP) and diastolic blood pressure (DBP). The cut-off points used were 130 mmHg for SBP and 85 mmHg for DBP. results 54 individuals were studied from a total of 83 seen during the study period, 45 (83%) of whom were female and 9 (17%) male. When classified by age group: 41 adults (79.9%), and 13 elderly individuals (20.1%), with an average age of 48 years, ranging from 31 to 73 years.
The anthropometric and biochemical variables and lifestyle of the individuals under study are displayed in Table 1 . Thus, there was no significant difference (p>0.05) for these variables when compared between age group (adults and the elderly) and sex, which shows the homogeneity of the sample. The highest frequencies found for the adult population were those pertaining to: excess weight (BMI); excess adipose tissue (according to the sum of the skin folds); physical inactivity and family history of CVD. For the elderly, in addition to the anthropometric indicators of obesity, hypertension was also relevant, as it was present in 10 of the 13 elderly individuals. Table 2 presents the average standard deviation of the anthropometric and biochemical variables of the individuals studied according to age group and sex. When evaluated by sex and age group, women showed a higher frequency of obesity according to the sum of the skin folds (p<0.05). For the other parameters studied, there was no significant difference. The averages of the biochemical variables of the individuals under study were: total cholesterol 206.65 ± 44.78 mg/dL; HDL-c 58.43 ± 12.77 mg/dL; LDL-c 123.794 ± 40.67 mg/dL, triglyceride 128.11 ± 37.46 mg/dL and fasting glucose 93.15 ± 15.78 mg/dL. According to Table 3 , it is possible to observe that 91% of the individuals assessed were classified as low risk (78% male and 93% female); 7.4% as medium risk (22% male versus 5.0% female) and 2% as high risk, present only in the female sex, of developing cardiovascular disease within 10 years. The only significant differences between men and women (p≤0.05) was in the relative frequency of the low cardiovascular risk, where the women in the study showed a lower risk of developing cardiovascular disease within 10 years when compared with men. Furthermore, in general, increasing age is not related with an increase in the overall cardiovascular risk in this population, and cardiovascular events are happening earlier and earlier.
Lastly, there was an almost zero correlation between waist circumference measurements and cardiovascular risk of the individuals studied (r=0.065; p=0.048), therefore there is no relationship between these parameters. discussion Obesity, especially located at the abdominal or visceral level, is considered one of the greatest risk factors for coronary artery disease, as well as being associated with increased prevalence of hypertension, dyslipidemia and diabetes, which in turn also contribute to the worsening of ischemic heart disease. 15 In the present population, all of the individuals studied were people with abdominal obesity, with WC values above that recommended by the IDF. 11 In addition, despite the studied population not presenting a history of cardiovascular illness or events, the presence of diseases resulting from obesity was observed, such as dyslipidemia, hypertension and DM.
The estimated risk of atherosclerotic disease results from the sum of the risk associated with each of the risk factors plus the escalation caused by synergism between some of these factors. Given the complexity of these interactions, the intuitive attribution of the risk often results in underestimation or overestimation of cases with greater or lesser risk, respectively. To circumvent this difficulty, several algorithms have been created based on regression analyses of population studies, by means of which the identification of the overall risk is improved substantially. Among the existing algorithms, the Framingham Risk Score estimates the likelihood of myocardial infarction or death from coronary heart disease within 10 years in individuals with no previous diagnosis of clinical atherosclerosis. 8 The ability to estimate the absolute risk within ten years allows preventive actions, mainly directed at the population strategy, as well as the search for individuals at high cardiovascular risk. 16 It should be pointed out that the Framingham score is intended for calculation of risk for individuals without clinical manifestations of cardiovascular disease. 17 The present study corroborates the study by Cavagioni et al. 18 whose goal was to determine the prevalence of metabolic syndrome and to identify variables related to professional drivers in transit on the Highway BR-116, where the majority of the individuals had a low cardiovascular risk score. The authors explain this as a higher percentage of individuals in the study population in the age group of 30 to 40 years.
In addition, in study by Sampaio et al. 19 with patients seen at a family health unit (USF) in Maceió, Alagoas, aimed at estimating the absolute risk of cardiovascular disease according to the Framingham score as well as relating to other risk factors, the results showed that 59.05% of the subjects had a low cardiovascular risk and prevalence of risk factors such as a sedentary lifestyle, dyslipidemia, changes in fasting glucose and high blood pressure. It is important to point out that the majority of individuals were aged between 30-49 years, and that this is a group attended by a continuous preventive service.
In the present study, this justification cannot be taken into account, since more than half (71%) of the subjects studied are in the age group of 40 to 67 years, in addition to the cardiovascular risk not being related with the increase in age. Furthermore, according to the same authors, the use of this score may not identify low-risk individuals in the short term with lifestyles that would predispose them to develop cardiovascular disease in the long term, which would justify further efforts aimed at interventions on the modifiable risk factors for cardiovascular disease.
The results of the present research are related with the study by Rodrigues & Phillipi, 20 conducted in southeastern Brazil, where the women involved presented low cardiovascular risk, according to Framingham score, compared to men. When age is taken into account, Sanches et al. 15 claim that death caused by heart disease is greater in men (39%) than in women between the ages of 45 and 64 years of age. However, after age 65, the mortality rate for heart disease in women exceeds that of men by 22%.
In the study conducted by Texeira et al. 21 aiming to describe food consumption and cardiovascular risk factors present in outpatient patients, it was noted that more than half of the population under study was obese, with 92% of individuals presenting a high WC, and about 80% of these individuals classified as high and medium risk of developing cardiovascular disease within 10 years according to the Framingham score. This does not corroborate our research. This fact is explained by the authors as caused by the high consumption of saturated fatty acids, cholesterol, and sodium-rich food, as well as insufficient intake of fruits, vegetables, legumes and fiber; and also the high prevalence of sedentary, diabetic and hypertensive individuals.
According to Barbosa, Scala & Ferreira 22 the increasing morbidity and mortality from chronic-degenerative diseases is associated with excess weight, mainly abdominal fat deposits, favoring the occurrence of cardiovascular events, particularly coronary events. In the present research only 4% of the individuals studied presented a medical diagnosis of DM compared with 23% for high blood pressure and 28% for HDL-c below the normal limits.
The waist circumference in this study had a weak correlation with cardiovascular risk, and was not correlated in a study by Casanueva, 23 which aimed to assess the relevance of abdominal obesity and obesity in the prevalence of CVD, diabetes mellitus, dyslipidemia and hypertension in primary care patients and to verify whether WC should be included in routine clinical practice, in addition to the body mass index. The frequency of CVD increased in parallel with increased adiposity as measured by BMI or WC. Both WC and age were associated with CVD, with each additional centimeter of WC increasing the likelihood of CDV. Abdominal obesity was significantly associated with CVD. Some individuals with abdominal obesity but a slim BMI showed an increased prevalence of cardiovascular disease and diabetes. In addition, abdominal obesity has been strongly associated with dyslipidemia and hypertension. 23 Unlike that proposed by the WHO, a study by Haun, 24 that aimed to compare the waist/stature ratio (WHTR) with other anthropometric indicators of obesity in order to point out the high coronary risk (HCR) concluded that WC was not the best predictor of HCR, although it presented better accuracy than BMI for both sexes.
In opposition to this research, in a study by Castro et al. 25 with obese and overweight individuals aiming to assess the impact of body fat distribution on cardiovascular risk, it was observed that the prevalence of hypertension increased from 35.7% in those with WHR between 0.73 and 0.88 to 66.6% in those with WHR >0.97 (p<0.05), regardless of the BMI, and the SBP values were weakly correlated with the WC measurements (r=0,35; p<0.0001).
Alves, Coutinho & Sanches, 26 conducted a study to verify the association between anthropometric indicators and risk of cardiovascular disease in adults treated at the Municipal Hospital of Esteio, state of Rio Grande do Sul (RS), where there was a greater chance of high cardiovascular risk (HCR) among men with high WHR (OR: 2.98; 95CI 1.22-7.27) and increased conicity index (OR: 6.52; 95CI 1.45-29.33); while among women, there was an association between the HCR an high WHR measurements (OR: 7,05; 95CI 2.38-20.85). Unlike the present research, the inadequacy of the WHR and conicity index were associated with high cardiovascular risk, noting that the anthropometric measurements are easy to execute and can be used to discriminate HCR and enable early nutritional intervention strategies.
It is important to reinforce that the traditional Framingham score was an instrument developed in the 1950s and validated in the 60s and 70s, 8 a period in which the prevalence of excess weight and obesity in the United States was one-third of the current level, and acute myocardial infarction was more frequent in male gender. 27 Since the 1980s, heart attacks are more common in women and obesity has become a global epidemic. 28 Therefore, it is possible that this score has underestimated the cardiovascular risk in the current population, and is, therefore, a limitation to the study.
conclusion
Abdominal fat distribution was weakly related to cardiovascular risk in patients seen by a clinical school of nutrition.
Despite the low number of individuals at medium or high risk, the risk of developing cardiovascular disease within 10 years increases according to certain factors, such as diabetes, smoking, age, among others. In the present study, this was regardless of age group.
It has become essential to promote interventions, including educational activities about healthy eating and physical activity, since weight reduction in overweight or obese individuals leads to a significant improvement in insulin resistance and consequently a reduction in cardiovascular risk factors. 
